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(57)Abstract: 

PURPOSE: To improve output characteristic by mixing a 
powdery hole forming component to a catalyst layer forming 
component to form a catalyst layer, and removing the porous 
state forming component after the formation to form a hole. 
CONSTITUTION: The body of a fuel cell is formed of an 
electrolytic film 1 consisting of a positive ion exchange film, and 
positive and negative gas diffused electrodes 2, 3 of hydrogen 
and oxygen gases which are bonded to both surfaces of the 
film 1. A catalyst is supported on the electrolytic film 1 sides of 
the gas diffused electrodes 2, 3, and a cell reaction is 
generated on the critical surface between the catalyst layer of 
each gas diffused electrode 2, 3 and the electrolytic film 1 . Prior 
to the formation of the catalyst later, a porous state forming 
component is mixed to the catalyst layer forming composition, 
and the hole forming component is removed after the formation of the catalyst layer, whereby the 
hole quantity and average hole diameter can be controlled, and consequently, the output 
characteristic as a fuel cell can be improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] in the polyelectrolyte mold fuel cell which has the ion exchange membrane used as an 
electrolyte, and the gas diffusion electrode which has a catalyst bed, the above-mentioned 
catalyst bed is powdered ~ the constituent for catalyst bed formation containing a hole formation 
component ~ using ~ after shaping ~ this ~ powdered ~ the polyelectrolyte mold fuel cell 
characterized by being the thing which removes a hole formation component £ind comes to form 
a hole. 



[Translation done.] 



Machine Translation of JP06-236762 
Page 2 of 9 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a polyelectrolyte mold fuel cell (PEFC). 
[0002] 

[Description of the Prior Art] In recent years, the fuel cell attracts attention according to the 
description of low-pollution nature and efficient nature. By oxidizing fuels, such as hydrogen 
and a methanol, electrochemically using oxygen or air, a fuel cell is changed into electricd 
energy and takes out the chemical energy of a fuel. 

[0003] A phosphoric-acid mold, a melting carbonate mold, a solid acid ghost mold, a 
polyelectrolyte mold, etc. are classified according to the class of electrolyte which uses such a 
fuel cell. Among these, since things and power density with the sufficient actuation nature in low 
temperature are high, the polyelectrolyte mold fuel cell (PEFC) using cation exchange membrane 
as an electrolyte attracts attention especially recently. The basic structure of this PEFC body 
consists of an electrolyte membrane 1 which consists of cation exchange membrane, and each 
gas diffusion electrodes 2 and 3 of positive/negative joined by those both sides, as shown in 
drawing 2 . A cell reaction arises in the interface of tiie catalyst bed and electrolyte membrane 1 
of gas diffusion electrodes 2 and 3. [ in / the catalyst is supported to the electrolyte membrane 1 
side at least, and / each gas diffusion electrodes 2 £ind 3 ] 

[0004] And when hydrogen gas is supplied to a gas diffusion electrode 2, oxygen gas is supplied 
to a gas diffusion electrode 3, respectively and an external load circuit is connected between a 
gas diffusion electrode 2 and 3, it is 2H2 ->4H-i-i-4e at the interface of the catalyst bed of a gas 
diffusion electrode 2, and an electrolyte membrane 1. - A reaction occurs, e- (electron) moves to 
the gas diffusion electrode 3 of a counter electrode through a load circuit, respectively, H-i- 
(proton) produced by this reaction passes along an electrolyte membrane 1, it is the interface of 
an electrolyte membrzine 1 £ind the catdyst bed of a gas diffusion electrode 3, and the reaction of 
02-i-4H-i~i-4e~>2H2 O occurs, and electrical energy is obtained at the same time water arises. 
[0005] Therefore, extent of the reactant gas supply to a reaction interface will affect the output 
engine performance as a cell greatly. However, also by said conventional approach, since the 
output engine performance is not enough, from that of the output engine performance, depending 
on an application, it is in **, and is anxious for the appearance of PEFC. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made paying attention to the 
technical problem of such a conventional technique, and aims at offering the polyelectrolyte 
mold fuel cell (PEFC) equipped with the higher output engine performance. 
[0007] 

[Means for Solving the Problem] powdered, before fabricating the catalyst bed in which a 
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reaction interface is formed, as a result of inquiring wholeheartedly, in order to attain the above- 
mentioned purpose - it found out that mixed a hole formation component, and became 
controllable [ a porosity and the diameter of an average hole ] by removing the hole formation 
component after shaping, consequently the output characteristics as a fuel cell improved greatly, 
and resulted in this invention. 

[0008] that is, in the polyelectrolyte mold fuel cell which has the ion exchange membrane used 
as an electrolyte, and the gas diffusion electrode which has a catalyst bed, the above-mentioned 
catalyst bed of this invention is powdered ~ the constituent for catalyst bed formation containing 
a hole formation component — using — Eifter shaping ~ this ~ powdered — it is the 
polyelectrolyte mold fuel cell chaiacterized by being the thing which removes a hole formation 
component and comes to form a hole. 

[0009] Here, a catalyst bed means the part with which the catalyst is supported in the gas 
diffusion electrode, moreover, the constituent for catalyst bed formation is powdered at least — it 
has a hole formation component and catalyst support electric conduction material, and a proton 
**** agent, water repellent, a binder, etc. are contained if needed. This catalyst bed may make a 
catalyst support, after fabricating, and it will use the electric conduction material which is not 
supporting the catalyst in this case. 

[0010] In the polyelectrolyte mold fuel cell of this invention, as ion exchange membrane used as 
an electrolyte, a fluorine-containing giant molecule is made into a frame, and what has any one 
or the plurality of a sulfonic group, a carboxyl group, a phosphoric-acid radical, and a 
phosphonic acid radical is mentioned as an ion exchzinge group. There is a copolymer to which 
more than a kind of the monomer expressed with following the (1 ) type was used as the 
indispensable component as such ion exchange membrane, for example, and copolymerization of 
one kind or two kinds or more of monomers chosen as this from the below-mentioned monomer 
group was carried out. 

Y-(CF2) a-(CFRl) b-(CFRl ') c-0- -[CF(CF2 X)-CF2-0] n-CF=CF2 (1) 

(-Y is -803 H, -S02 F, -S02 NH2, -S03 NH4, -CN, -COOH, -COF, -COOR (R is the alkyl 
group of carbon numbers 1-10), -PO three H2, or P03 H among a foiTnula.) The integer of 0-6 
and c of the integer of 0-6 and b are 0 or 1, and a is a-i-b-i-c!=0, and n is the integer of 0-6. X is 
any one sort of CI, Br, or the F, or two or more sorts of combination at the time of n>=l, and is 
Rl. And Rl 'independently, it is chosen from F, CI, the perfluoroalkyl radical that has 1-10 
carbon atoms, and the fluoro chloro alkyl group which has 1-10 carbon atoms, and as a monomer 
group which carries out copolymerization to this Tetrzifluoroethylene, trifluoro monochloro 
ethylene, trifluoro ethylene, Vinylidene fluoride, 1, and l-difluoro - 2 and 2-dichloroethylene, 1 
and l-difluoro-2-chloroethylene, hexafluoropropylene, 1,1,1 and 3, 3-pentafluoropropylene, an 
octafluoro isobutylene, ethylene, a vinyl chloride, and alkyl vinyl ester are mentioned. 
[001 1] The catalyst bed contained in the gas diffusion electrode in this invention is constituted 
by the electric conduction materid which supported the particle of a catdyst metal, and a proton 
conductive material, water repellent, and a binder may be contained if needed. Moreover, the 
layer in which water repellent and a binder are contained if needed [ the electric conduction 
material and if needed ] which are not supporting the catdyst may be formed in the outside of a 
catalyst bed. 

[0012] If it is the met£il which promotes oxidation reaction of hydrogen, and the reduction 
reaction of oxygen as a catdyst metal used for this catalyst bed, which thing may be used, for 
example, lead, iron, manganese, cobalt, chromium, a gallium, PANAJIUMU, a tungsten, a 
ruthenium, iridium, palladium, platinum, rhodiums, or those alloys will be mentioned. 
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[0013] Particle size of the metal used as a catalyst is made into 10-300A. The catalyst engine 
perfomiance becomes high so that particle size is small, but if the less than lOA thing is difficult 
and its production is actually larger than 300A, the required catalyst engine performance will not 
be obtained. The particle size of a desirable catalyst metal is 15-lOOA. The amount of support of 
a catalyst has desirable 0.01 - 10 mg/cm2, where an electrode is fabricated. 0.01 mg/cm2 The 
engine performance of a catalyst is not demonstrated in the following, but it is 10 mg/cm2. Cost 
will become large if it exceeds. This value is desirable in it being 0.1 - 0.5 mg/cm2. 
[0014] As electric conduction material, if it is the electric conductive matter, which thing may be 
used, for example, various metals, a carbon material, etc. will be mentioned. As a carbon 
material, it is independent, or carbon black, such as furnace black, channel black, and acetylene 
black, activated carbon, a graphite, etc. are mentioned, and they are used by these, for example, 
mixing. As water repellent, fluorination carbon etc. is used, for example. 
[0015] As a binder, although various resin is used, the fluororesin which also has water 
repellence is desirable. And also among fluororesins, a thing 400 degrees C or less has the more 
desirable melting point, for example, a polytetrafluoroethylene and tetrafluoroethylene- 
perfluoroalkyl vinyl ether copolymer and a tetrafluoroethylene-hexafluoropropylene copolymer 
are mentioned. 

[0016] Although which thing may be used as long as it is the compound which has the functional 
group which can conduct a proton as proton conduction material, what has any one or the 
plurality of a sulfonic group, a carboxyl group, a phosphoric-acid radical, and a phosphonic acid 
radical is desirable as a functional group which makes a fluorine-containing giant molecule a 
frame and can conduct a proton. As an ingredient used as such proton conduction material For 
example, one or more kinds of a monomer expressed with the [A] above-mentioned (1) type are 
used as an indispensable component. The copolymer to which copolymerization of one kind or 
two kinds or more of monomers chosen as this from the above-mentioned monomer group was 
carried out, [B] The polymer which comes to carry out the one or more kind polymerization only 
of the monomer expressed with the above-mentioned (1) formula, [C] The monomer expressed 
with the above-mentioned (1) formula, [D] trifluoro methansulfonic acid, Fluoro ethane sulfonic 
acid, trifluoro ethane sulfonic acid, a tetrafluoro propane sulfonic acid, Perfluoroalkyl (C4 - C12) 
A sulfonic acid, a 3 -[fluoro alkyl (C6 - CU) oxy-]-l-alkyl (C3 - C4) sulfonic acid. And 1 
functional-group nature fluorine-containing hydrocarbon sulfonic acids, such as a 3-[omega- 
fluoro alkanoyl (C6 - C8)-N-ethylamino]-l -propane sulfonic acid [E] 2 functional-group nature 
fluorine-contdning hydrocarbon sulfonic acids, such as tetrafluoro ethane disulfonic acid [F] 
Fluorine-containing aromatic series sulfonic-acid derivatives, such as trifluoromethane 
benzenesulfonic acid, [G] Trifluoroacetic acid, a fluoro alkyl (C2 - C20) carboxylic acid, 1 
functional-group nature fluorine-containing hydrocarbon carboxylic acids, such as a 
perfluoroalkyl (C7 - C13) carboxylic acid [H] 2 functional-group nature fluorine-containing 
hydrocarbon carboxylic acids, such as difluoromethzine diczirboxylic acid £ind tetrafluoro ethane 
dicarboxylic acid [I] Fluorine-containing hydrocarbon phosphonic acid, such as difluoromethane 
diphosphonic acid [J] Fluoro sulfone imide, such as fluorine-containing hydrocarbon thiosulfonic 
acid and [K] trifluoromethane sulfone imide [L] Fluorine-containing hydrocarbon phosphoric 
acids, such as a mono-perfluoroalkyl (C6 - C16) phosphoric acid, are mentioned, and these mix 
independent or two kinds or more, and are used. 

[0017] In the case of a polymer, although two or more monomers should just be connected, it is 
desirable that molecular weight is 5000 or more. Since [ to electric conduction material / in / in 
the one where molecular weight is larger / a catalyst bed ] it twines and condition becomes good. 
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endurance becomes good. Although a low molecular weight compound can also be used 
independently, it is restricted to a solid compound in that case. When it is made to operate as a 
fuel cell that proton conduction material is liquefied, it is because possibility of dissolving in the 
water produced in the cell reaction, and being removed out of a system is high. 
[0018] It mixes with the raw material powder which is in a solution condition or a powder 
condition about said proton conduction material, and makes a catalyst bed as an approach of 
making proton conduction material existing in a catalyst bed, and this may be fabricated, a 
catalyst bed may be formed, and the solution of proton conduction material may be infiltrated 
into the catalyst bed of the gas diffusion electrode formed beforehand. As a solvent for proton 
conduction material, hydrophilic solvents, such as cyclic ether, such as polar solvents, such as 
alcohols [, such as a methanol, ethanol, propanol and a butanol ], N, and N -dimethylacetamide, 
N, and N -dimethylformamide, dimethyl sulfoxide, and a sulfolane, and a tetrahydrofuran, are 
mentioned, and two or more kinds of mixed solvents chosen from these solvents or the mixed 
solvent of these solvents and water can also be used, for example. 

[0019] the time of building a catalyst bed in this invention - a powder-like hole - a formation 
component is included and the hole which was removed and was controlled by after treatment is 
formed, namely, for example, catalyst support powdered electric conduction material (electric 
conduction material which is not supporting the catalyst in making it support after fabricating a 
catalyst) and a hole - a formation component and if needed, homogeneity mixing of a proton 
conductive material, a binder, and the water repellent is carried out underwater, it dries, and the 
constituent for catalyst bed formation which is the raw material powder for catalyst beds is 
obtained. Liquids, such as solvent naphtha, toluene, and benzene, are added into this raw 
material powder, and it considers as a paste condition, and fabricates in a required catalyst bed 
configuration. A hole formation agent is removed in after treatment, such as rinsing, alkaline- 
water rinsing, £ind heat-treatment, zifter desiccation, corresponding to a use hole formation agent. 
[0020] a hole ~ as a formation agent ~ for exzimple, the [M] sodium chloride and potassium 
chloride - An ammonium chloride, a sodium carbonate, a calcium carbonate, a sodium sulfate. 
Water-soluble mineral, such as phosphoric-acid- sodium, [N] silica gel, a silica sol, Water-soluble 
organic compounds, such as pyrolysis nature organic high molecular compounds, such as soluble 
mineral, [O] polyacetal, and Avicel, [P] polyvinyl dcohol, and a polyethylene glycol, are in 
alkali water solutions, such as an alumina, a hole ~ the particle diameter of formation agent 
powder and its distribution influence greatly the pitch diameter of a hole and distribution which 
are formed into a catalyst bed with the particle size of the electric conduction materid to be used. 
Therefore, according to a required hole pitch diameter £ind distribution, the particle diameter of 
electric conduction material and the particle diameter of a hole formation agent are chosen. In 
order to acquire a required hole pitch diameter and distribution, it is also effective to use together 
two or more sorts of above-mentioned hole formation agents. Various marketing is carried out 
and, as for a silica sol, what has almost uniform particle dizimeter is very effective in control of 
the diameter of a hole. 

[0021] Moreover, a sodium chloride etc. can be completely removed easily by rinsing, and is 
very effective, furthermore, polyacetal - about 200 degrees C — since it processes at low 
temperature comparatively and can remove completely — special — a hole — it is the big 
description not to need the process for formation component removal. Although the addition of a 
hole formation component is decided by the initial complement of a hole, it is 30 to 160 capacity 
% to the volume of the constituent for catalyst bed formation preferably. If too few, a porosity 
will become inadequate and reactant gas supply will cause degradation few. On the other hand, if 
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many [ too ], a porosity will increase too much and it will become the cause of a power density 
fall. 

[0022] By the approach of sinking the solution of proton conduction material into a catalyst bed, 
concentration of a solution is made into 1 - 10 % of the weight, and after infiltrating this into the 
hole of the catalyst bed which is a porous body, it dries, for example. Junction to the ion 
exchange membrane and the gas diffusion electrode which are an electrolyte is carried out using 
the equipment which can be warmed and pressurized. Generally, it is performed by a hotpress 
machine, the roll press machine, etc. The press temperature in that case is 120-250 degrees C 
preferably that what is necessary is just more than the glass-transition temperature of the ion 
exchange membrane used as an electrolyte. A press pressure is 5-200kg/cm2, for example, 
although it is dependent on the hardness of the gas diffusion electrode to be used. It carries out. 
5kg/cm2 Joining to ion exchange membrane and an electrode becomes inadequate [ the 
following ], and it is 200kg/cni2. If it exceeds, the hole of a gas diffusion electrode will decrease 
too much, the value with a desirable press pressure — 20-100kg/cm2 it is . 
[0023] In addition, when a spacer thinner than the thickness of an electrode is put in at the time 
of a hotpress, it is desirable from the ability to prevent that the hole of a gas diffusion electrode 
decreases. Moreover, where humidity of the ion exchange membrane is carried out under 
coexistence of water, a solvent, etc., when a hotpress is carried out, since the output engine 
performance improves, it is desirable. Although this reason is not clear, it is thought that it is for 
the water content in ion exchange membrane to increase. 

[0024] the polyelectrolyte mold fuel cell of this invention ~ a hole ~ supply at the reacting point 
of reactant gas can fully be performed by using the catalyst bed which has the hole which added 
and formed the formation agent. Consequently, the improvement in output characteristics, 
especially the improvement in the engine performance by high ********** ^an be attained. 
[0025] 

[Example] Hereafter, although an exEimple expMns this invention to a detail, this invention is not 

limited to this example. 

[0026] 

[Example 1] Tokai black #5500 [ trademark by Tokai Carbon Co., Ltd.] 18g and triton X-100 
[Wako Pure Chem trademark] 1.25g were added to 450g of water, and churning mixing was 
carried out for 30 minutes at the room temperature. Next, Fori Flon D-2 [Dakin trademark] 12. 9g 
and silica sol [ trademark made from Snow tex 50 Nissan Chemistry] 41. 5g were added into this 
mixture, £ind churning mixing was carried out for 30 minutes. This mixture was dried for 100 
degrees C and two days among the air forced oven. Fine powder of the obtained powder was 
carried out with the mill, and 5g weighing capacity was carried out out of it. In addition to this 
solvent naphtha [product made from KISHIDA Chemistry] 16ml, membranes were formed on 
the Sas 304 plate after mixing. 250 degrees C of 350 more degrees C of this film were calcinated 
for 2 minutes in the £iir forced oven for 1 hour. Washing processing of this film was carried out 
using the sodium-hydroxide solution (water: ethanol =50:50 volume %) of 0.8 mol/1. It rinsed 
after that, and it checked that it was neutrality and dried. It dried, after infiltrating the 12-% of 
the weight solution prepared on the obtained film from chloroplatinic acid [the Wako Pure Chem 
best] and ethanol [the Wako Pure Chem best], and the reduction reaction was further performed 
at 150 degrees C under the hydrogen ambient atmosphere, the amount of platinum support ~ 3.0 
mg/cm2 it was . It was 0.76 when the void content of this catalyst bed was measured by the pore 
distribution measuring device pore sizer 9320 [Shimadzu Make]. 

[0027] This catalyst bed to 10cm2 It was 0.191g, when it started and weight was measured. To 
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this catalyst bed, 5% of the weight of the Nafion solution [and rich company make] was 
infiltrated 0.24ml of solutions condensed to 10% of the weight, was dried, and the electrode was 
created to it. It was 0.215g when the weight of this electrode was measured. 140 degrees C and 
the hotpress during 90 seconds performed junction on these two electrodes and the Aciplex film [ 
trademark by Asahi Chemical Industry Co., Ltd., and the equivalent weight of lOOOg/Eq] with a 
thickness of 100 micrometers, and the fuel cell of this invention was created. 
[0028] The single eel evaluation equipment shown in drawing 3 estimated the output engine 
performance. H2 It carried out under quantity-of-gas-flow 100 ml/min, oxygen gas flow rate 50 
ml/min, the eel temperature of 55 degrees C, the humidifieation temperature of 70 degrees C, and 
the conditions of ordinary pressure. A result is shown in drawing 1 . 
[0029] 

[Example 2] Tokai black #5500 [ trademark by Tokai Carbon Co., Ltd.] 18g and triton X-100 
[Wako Pure Chem trademark] 1.25g were added to 450g of water, and churning mixing was 
carried out for 30 minutes at the room temperature. Next, 13g (mean particle diameter of 250 
micrometers) of homopolymer raw material powder for Fori Flon D-2 [Dakin trademark] 12. 9g 
and TENAKKU [ trademark by Asahi Chemical Industry Co., Ltd.] type 5010 was added into 
this mixture, and churning mixing was carried out for 30 minutes. 

[0030] This mixture was dried for 100 degrees C and two days among the air forced oven. Fine 
powder of the obtained powder was carried out with the mill, and 5g weighing capacity was 
carried out out of it. In addition to this solvent naphtha [product made from KISHIDA 
Chemistry] 16ml, membranes were formed on the Sas 304 plate after mixing. 250 degrees C of 
350 more degrees C of this film were calcinated for 2 minutes in the air forced oven for 1 hour. It 
dried, after infiltrating the 12-% of the weight solution prepared on the obtained film from 
chloroplatinic acid [the Wako Pure Chem best] and ethanol [the Wako Pure Chem best], and the 
reduction reaction was further performed at 150 degrees C under the hydrogen zimbient 
atmosphere, the amount of platinum support ~ 3.5 mg/cm2 it was . It was 0.80 when the void 
content of this catalyst bed was measured by the pore distribution measuring device pore sizer 
9320 [Shimadzu Make]. 

[0031] This catalyst bed to 10cm2 It was O.lSlg, when it started and weight was measured. To 
this catalyst bed, 5% of the weight of the Nzifion solution [and rich company make] was 
infiltrated 0.24ml of solutions condensed to 10% of the weight, was dried, and the electrode was 
created to it. It was 0.205g when the weight of this electrode was measured. 140 degrees C and 
the hotpress during 90 seconds performed junction on these two electrodes and the Aciplex film [ 
trademark by Asahi Chemical Industry Co., Ltd., and the equivalent weight of lOOOg/Eq] with a 
thickness of 100 micrometers, and the fuel electric conduction pond of this invention was 
created. 

[0032] Single eel evaluation was performed on the same conditions as an example 1. A result is 

shown in drawing 1 . 

[0033] 

[The example 1 of a comparison] Tokai black #5500 [ trademark by Tokai Carbon Co., Ltd.] 18g 
and triton X-100 [Wako Pure Chem trademark] 1.25g were added to 450g of water, and churning 
mixing was carried out for 30 minutes at the room temperature. Next, Pori Flon D-2 [Dakin 
trademark] 12. 9g added into this mixture, and churning mixing was carried out for 30 minutes. 
This mixture was dried for 100 degrees C and two days among the air forced oven. Fine powder 
of the obtained powder was carried out with the mill, and 5g weighing capacity was carried out 
out of it. In addition to this solvent naphtha [product made from KISHIDA Chemistry] 16ml, 
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membranes were formed on the Sas 304 plate after mixing. 250 degrees C of 350 more degrees C 
of this film were calcinated for 2 minutes in the air forced oven for 1 hour. It dried, after 
infiltrating the 12-% of the weight solution prepared on the obtained film from chloroplatinic 
acid [the Wake Pure Chem best] and ethanol [the Wako Pure Chem best], and the reduction 
reaction was further performed at 150 degrees C under the hydrogen ambient atmosphere, the 
amount of platinum support ~ 2.9 mg/cm2 it was . It was 0.66 when the void content of this 
catalyst bed was measured by the pore distribution measuring device pore sizer 9320 [Shimadzu 
Make]. 

[0034] This catalyst bed to 10cm2 It was 0.206g. when it started and weight was measured. To 
this catalyst bed, 5% of the weight of the Nafion solution [and rich company make] was 
infiltrated 0.24ml of solutions condensed to 10% of the weight, was dried, and the electrode was 
created to it. It was 0.230g when the weight of this electrode was measured. The hotpress 
performed junction on these two electrodes and the Aciplex film [ trademark by Asahi Chemical 
Industry Co., Ltd., and the equivalent weight of lOOOg/Eq] with a thickness of 100 micrometers 
for 140 degrees C and 90 seconds. 

[0035] Single eel evaluation was performed like the example and the result was shown in 
drawing 1 . As for the graph of drawing 3 , the result of the examples 1-2 which are the 
electrodes created using the hole formation component of this invention shows excelling in the 
output engine performance as compared with the result of the example 1 of a comparison. 
[0036] 

[Effect of the Invention] According to the polyelectrolyte mold fuel cell of this invention, the 
high output engine performzince c£in be attdned. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the result of the output performzince evaluation in an 
example and the example of a comparison. 

[Drawing 21 It is the schematic diagram showing the basic structure of a polyelectrolyte mold 
fuel cell. 

[Drawing 31 It is the schematic diagrzim showing the evduation equipment used in the example 
and the example of a comparison. 
[Description of Notationsi 

1 Electrolyte Membrane 

2 Gas Diffusion Electrode 

3 Gas Diffusion Electrode 

4 Fuel Cell Cel 

5 Humidification Radical 

6 Pure Water 
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